Background: patient and public involvement (PPI) in research has been linked with numerous beneficial impacts, however, evidence for older people's involvement is limited. Objectives: to evaluate the impacts of involving older people in health and social care research on older co-researchers, academic researchers, and research processes and outcomes. A secondary aim was to explore critical success factors and future considerations for PPI. Design: systematic review. Methods: six databases were searched for English language articles published between 2006 and 2017. A supplementary search was conducted. Two authors independently retrieved articles using standardised inclusion criteria and data extraction forms. Articles reporting formal evaluation of older people's involvement were included. Results: nine articles, all using qualitative methodology, were included. Benefits for older co-researchers included psychological and social benefits, new learning, and activism and career opportunities, while challenging impacts comprised demanding workloads, difficult relationships and dissatisfaction with level of involvement. Benefits for academic researchers entailed new learning and shared workloads; challenges related to demanding workloads and difficult relationships. Both positive and negative effects on research quality and impact were observed. Benefits for participants and the community were demonstrated. Building relationships, facilitating communication and breaking down barriers to participation were identified as critical success factors. Conclusions: evidence for the impacts of older people's involvement is mixed although benefits appear to outweigh the challenges. Future considerations for PPI include matching older people's skills and motivations to the project and level of involvement, and establishing an iterative research process in which evaluation is embedded.
Introduction
Patient and public involvement (PPI) is increasingly recognised as an integral part of the research process. The UK National Institute for Health Research body INVOLVE defines PPI as 'an active partnership between patients and the public and researchers in the research process' [1] . In light of the importance placed on PPI by funding bodies, there is a growing need to understand whether conducting participatory research actually benefits the community and those involved. PPI has been linked with numerous positive impacts across the research cycle [2] [3] [4] . Benefits for coresearchers as well as study participants have been demonstrated, particularly in qualitative studies [2] .
Evidence for the impacts of involving older people in research is lacking. A 2007 systematic review included four articles reporting formal evaluation of older people's involvement [5] . Positive impacts for older co-researchers included increased confidence and cognitive benefits. PPI was also linked with increased community activism and successful research completion. Several barriers to older people's involvement were identified, however, no 'negative' impacts were reported. The authors acknowledged the need to systematically evaluate research involving older people [5] . A further systematic review examining PPI with older care-home residents also reported a lack of evidence regarding impact [6] . Robust evidence of the impacts of older people's involvement in research is required. Therefore, this review aimed to investigate the impacts of involving older people in health and social care research on older co-researchers themselves, academic researchers, and research processes and outcomes. A secondary aim was to identify critical success factors and future considerations for involving older people in research.
Methods
This review followed the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) guidelines [7] . 
Information sources

Six electronic databases (EBSCO Health
[
Definitions
In this article the term 'participatory research' refers to 'the type of research where researchers and people who use services or carers are partners in a research project' [1] . 'Older co-researcher' refers to older people who are working collaboratively with academic researchers in research teams [8] .
Search strategy
A combination of terms for 'older adult' (old* adult*' OR 'old* people' OR elder* OR senior* OR geriatric*) and 'participatory research' ('participatory research' OR 'community research' OR 'community-based research' OR 'action research' OR 'advisory group*' OR 'Cooperative behav*' OR 'co-design*' OR 'co-research*' OR 'co-creat*' OR 'medical research' OR 'social research' OR 'consumer panel*' OR (research* N3 communit*) OR (research* N3 participat*) was used. Proximity searches were used to improve specificity and limits were set for 2006 onwards. The search syntax is provided in Appendix A in the supplementary data, available at Age and Ageing online.
Eligibility criteria
Articles reporting the impacts of PPI with older people were included. Articles that reported involvement of 'older people' and/or articles in which co-researchers were aged 50 years or older, and where formal evaluation of impacts was embedded into the study design, were included. A broad definition of 'older people' as being 50 years and older was used as a preliminary literature review revealed that some community groups recruiting co-researchers defined older adults as being 50 years and older [9, 10] . Both qualitative and quantitative studies were considered eligible. Articles reporting anecdotal evidence only, such as editorials or academic researchers' narrative reflections only, were excluded due to the inherent risk of bias. Articles reporting consultation only with older people or not reporting their involvement separately from different age cohorts were excluded. Finally, articles involving older care-home residents were excluded in light of a recent systematic review [6] .
Study selection
First, titles and abstracts were screened to exclude articles not relating to older people or PPI. Where required, authors of potentially eligible articles were contacted for further information on co-researchers' ages. Second, full texts were reviewed for inclusion and the reasons for excluding articles were recorded. Several reports in the grey literature were identified, however, these were excluded as there was no formal evaluation. Article inclusion was determined independently by two authors [J.N.B. and S.Na.]. Disagreements were resolved by consensus decision, with any unresolved decisions referred to a third author (V.W.-S.C.).
Quality appraisal
The Cochrane Collaboration Qualitative Methods Group guidelines informed the quality appraisal process [11] . The Critical Appraisal Skills Programme (CASP) Qualitative Research Checklist was used as all articles reported qualitative research designs [12] . Responses to the checklist questions were recorded and scored 'Yes' (1 = criterion met), 'No' (0 = criterion not met) or 'Can't tell' (0 = not reported) (see Appendix B in the supplementary data, available at Age and Ageing online). Scores were totalled with a higher score denoting higher quality. No cut-off score was applied in accordance with CASP guidelines as lower quality studies can generate new insights [13] . Quality appraisals were carried out independently by two authors [J.N.B. and S.N.]. Disagreements were resolved by consensus or referral to a third author (V.W.-S.C.).
Public involvement
Prior to commencement, the Auckland University of Technology Centre for Active Ageing Steering Group sought advice on the relevance and importance of this research from the Centre's Advisory Group. This Advisory Group consists of 10 community-dwelling older people from diverse socio-cultural groups. The Group indicated its support for the review in light of the potential impact of research on older people's lives. Two members [J.B. and R.V.] volunteered to contribute to synthesis of the findings and dissemination of results. It was agreed the authors (academic researchers) would undertake the literature search, article selection and quality appraisal, and draft the manuscript.
Data extraction
A standardised data extraction form was developed to extract and critically appraise data based on the aims of the study (see Appendix C in the supplementary data, available at Age and Ageing online). The authors conducted a preliminary review of all included articles to test the fit and usefulness of the form. The form was refined by consensus among all authors.
Data analysis
Two authors [J.N.B. and S.Na.] independently extracted the data and grouped the findings into provisional themes. Thematic analysis was then conducted within and across categories to identify key themes. All authors and the two Advisory Group participants then deliberated and agreed on these themes as well as their plausibility and implications.
Funding
No funding was received to conduct this review.
Results
Study selection
A total of 2,663 articles were identified. After screening titles and abstracts, 234 full-texts were reviewed, of which nine articles met the inclusion criteria (Figure 1 ).
Study characteristics and quality assessment
All nine articles used a qualitative methodology and were published in peer-reviewed journals. No relevant quantitative studies were identified. Seven studies were conducted in the UK [9, 10, [14] [15] [16] [17] [18] and two in The Netherlands [8, 19] (Table 1 ). The number of older co-researchers ranged from 2 to 22. Reporting of co-researchers' sociodemographic characteristics was limited. Evaluation data collected included interviews [8, 10, 14, 16, 17, 19] , focus groups [17, 19] , reflection meetings [8, 9, 14] , co-researcher narrative reflections [15] , field notes [8, 14] and document reviews [10, 19] . Three studies had used an external evaluator [8, 17, 19] , while two explored the impacts of PPI independently of any particular study [10, 16] . The CASP quality appraisal scores varied from four to nine (see Appendix B in the supplementary data, available at Age and Ageing online).
Records identified through database searching n = 2,641
Additional records identified through other sources n = 22
Records after duplicates (n = 1008) and nonEnglish articles (n = 42) removed n = 1,613
Titles and abstracts screened n = 1,613
Records excluded if no older people n = 1,379
Full-text articles assessed for eligibility n = 234
Full-text articles excluded n = 225 LGBT, Lesbian, gay, bisexual and transgender; PAR, participatory action research; PPI, patient and public involvement. a n = number of 'Yes' responses on CASP checklist; total = 9. 
Impacts of involving older people in participatory research
Beneficial and challenging impacts of PPI are summarised in Tables 2 and 3 , respectively.
Beneficial impacts for older co-researchers
All nine articles described beneficial impacts for older coresearchers. Psychological benefits included increased selfconfidence [10, [15] [16] [17] [18] , intellectual stimulation [15, 16, 18] , enjoyment [9, 10, 14] , gaining a sense of achievement or satisfaction [8, 10, [14] [15] [16] 19] , being valued [8, 10, 16] , feeling useful [8, 16] and being able to 'give something back' [14, 16] . Social benefits related to developing relationships with fellow co-researchers [9, 10, [15] [16] [17] [18] , academics [16, 17] and with people in the community [9, 14, 15] .
'The friendship, support and encouragement given by the other volunteers to me, to each other and to people we have met along the way have been so much more than the project.' [15] . [14, 19] New learning such as gaining new knowledge/skills [8] [9] [10] [15] [16] [17] , challenging previous assumptions and prejudices [8, 15, 17] and achieving personal growth [10, 15] were described, as well as opportunities for activism [8, 14, 15, 17] and career progression [10] .
'I gained skills I didn't know about and extended on existing ones.' [15] Challenging impacts for older co-researchers Seven articles reported challenges. Some co-researchers reported that their workload was 'demanding' [8, 9, 15] . Situations where co-researchers lacked sufficient skills [10] or where the co-researchers had little flexibility [9] had negative impacts. Several articles found that co-researchers had difficulty navigating relationships with other co-researchers [10, 15] , academics [10, 14, 16] and project managers [9] .
'The torturous process of working through all the ideas and reaching agreement proved to be protracted and, at times, somewhat fraught.' [15] Power imbalances were described between co-researchers and academics as well as research funders creating feelings of disempowerment [9, 14, 15, 19] .
'We could offer our opinions but it didn't really matter.' [19] Dissatisfaction with level of involvement was evident [8, [14] [15] [16] 19] . Some co-researchers wanted to be more involved [19] , while others wanted less involvement [16] . One study found that its co-researchers were unclear about the involvement required, leading to high attrition rates [15] .
Beneficial impacts for academic researchers
Five articles reported benefits for academic researchers [8, 10, [17] [18] [19] . These included learning about research processes [18, 19] , learning from the experiences of the coresearchers during recruitment, data collection, data analysis and/or dissemination [8, 10, 17, 18] , and challenging academics' own age-related prejudices [8] . Workloads were shared as co-researchers undertook various research activities [8, 10, [17] [18] [19] . Academic researchers reported feeling 'at ease' when interviewing older participants with coresearchers [8] .
Challenging impacts for academic researchers
Four articles reported challenging impacts [8, 9, 15, 19] . The participatory process was sometimes lengthy and demanding [9, 15, 19] , and some academics felt the tension of conducting participatory versus more 'traditional' research [19] . Coordinating complex agendas between all stakeholders was a challenge [8, 15] . In one study the proposal was written prior to the co-researchers' involvement, creating a hierarchical relationship throughout the project [19] .
Beneficial impacts on research processes and outcomes
All nine articles reported benefits to research processes and outcomes. The co-researchers were thought to facilitate recruitment [10, 14, 17, 19] and assist with project completion [9, 15] . Older co-researchers improved research quality by identifying user-focussed research topics and findings [14, 16, 18] , collecting 'richer' data [8, 17] and providing new perspectives to data analysis [17] [18] [19] . In one study coresearchers were involved in disseminating results to local service providers which made the findings more 'real' [17] . New areas for research were highlighted [10, 15, 16, 18] . Co-researchers built trust with participants and made them feel comfortable, possibly improving data collected [8, 9, 17] .
'When they [research participants] spoke in their own language, they felt comfortable to talk; they feel at ease and want to talk to you.' [17] Research participants benefited from talking with the coresearchers about issues relevant to them [10] . Older coresearchers amended study documents to improve public understanding [16] . PPI was credited with improving the lives of people in the community by giving a voice to marginalised groups [15] and creating positive change [10, 14, 15, 17] .
Challenging impacts for research processes and outcomes
Seven articles identified challenging impacts for research processes and outcomes. Limitations in the co-researchers' skills adversely affected interviews [8, 17, 19] and data analysis [18] . Another source of bias was evidenced by coresearchers' decision not to 'cold-call' participants for random sampling [14] . Dissemination of findings was compromised on occasions where audiences were resistant to hear presentations by co-researchers [10, 15] . Finally, the additional time and cost required for PPI presented constraints [14, 19] .
Critical success factors
Three themes emerged as critical success factors; building relationships, facilitating communication and breaking down barriers. Success was attributed to the building of equal, respectful, trusting relationships between academic and coresearchers [8, 14, 16, 17] ; in particular investing time and effort into developing these relationships [17] and knowing each other's strengths and weaknesses [8] . Facilitating open, honest and non-judgemental communication between research team members was important [8, 10, 15, 17, 18] . Strategies included reflection meetings [8, 10, 14, 15] , group exercises and providing feedback to co-researchers [10, 18] . Breaking down barriers to older people's participation, for example, changing the location of research meetings, was another success factor [8, 16] .
Future considerations
All articles offered considerations for future PPI, often described as 'lessons learned'. The issue of recruiting older co-researchers was discussed, namely ensuring that their skills and experiences are matched to the project and that an appropriate level of involvement is achieved [8-10, 14, 16] . Being flexible and achieving wide representation as well as understanding the different motivations of co-researchers was important [8, 15] . Consideration of the extra time and cost required was another factor [14, 17, 18] , as was the need to avoid 'token' participation [14, 17] . The dynamic nature of the participatory research process was emphasised, and several studies highlighted the need to evaluate the participatory process to ensure optimisation of this research philosophy [10, 14, [17] [18] [19] .
Discussion
Nine articles evaluating older people's involvement in research were included in this systematic review. Beneficial impacts for older co-researchers included psychological and social benefits, new learning and opportunities for activism, while demanding workloads, difficult relationships and dissatisfaction with level of involvement presented challenges. Benefits for academic researchers included new learning and shared workloads; challenges related to demanding workloads and difficult relationships. Facilitating research completion, improved research quality, greater research impact and positive outcomes for participants and community formed beneficial impacts for research processes and outcomes. Challenges included impacts on research quality, impact and time and cost considerations. Building relationships, facilitating communication and breaking down barriers emerged as critical success factors. Future considerations related to coresearcher recruitment, consideration of cost and resources required, and evaluating the participatory research process. Reporting of co-researchers' socio-demographic characteristics was generally limited making it difficult to ascertain differences in older people's involvement from different age, gender and ethnic groups, highlighting a need for improved reporting in future studies. Furthermore, a lack of diversity was identified among included studies, as all studies used a qualitative methodology and were conducted either in the UK or The Netherlands. The beneficial impacts of older people's involvement are in accordance with previous studies demonstrating increased confidence, learning and activism for older co-researchers [20] [21] [22] , enhanced recruitment [21] , project completion [22] , improved research quality and impact [20] [21] [22] and benefits for the wider community [23] . Likewise, a 2012 systematic review evaluating PPI reported benefits to recruitment, data collection, data analysis and dissemination [4] . Notably, we also identified beneficial impacts for academic researchers. This presents an opportunity for the research community to recognise the contributions of older co-researchers to academic researchers on a personal as well as professional level.
Our study provides critical information to add to the growing body of evidence regarding the positive impacts of PPI.
Importantly, all articles reported challenging impacts. Demanding workloads and difficult relationships presented challenges for both academic and co-researchers, in agreement with a prior study [23] . Strategies for building relationships include scheduling regular team meetings and reflection meetings [8] , investing time and effort into developing relationships [17] and having a flexible, iterative process [15, 18, 23] .
We found fewer reports of challenging impacts in studies that had not used an external evaluator. Authors of one article recognised that their co-researchers' reflections represented 'success stories'; co-researchers who left the project would likely provide different perspectives [15] . The tendency for researchers to mention the benefits of PPI has been observed [2] . This may reflect selective reporting; additionally co-researchers may be hesitant to provide negative feedback. The need to conduct formal evaluation, ideally using an external evaluator to minimise bias, is highlighted [10, 14, [17] [18] [19] 21] . However, in reality conducting a systematic evaluation is fraught with challenges, and the true impact of PPI is likely unpredictable [24] .
Dissatisfaction with level of involvement presented challenges for co-researchers. Clarification of expectations regarding type and level of involvement at the start of the process (ideally when recruiting co-researchers) is essential [25] . Expectations must be realistic and shared by all parties, and academic researchers should communicate using appropriate language to avoid deterring potential co-researchers [10] . Critically, tokenism must be avoided [14, 17, 21] . Time limitations appear to be associated with tokenistic involvement. The need to consider additional time and cost requirements is emphasised [14, [17] [18] [19] . Consideration of the dynamic nature of PPI by funding bodies is called for (e.g. less restrictive contracts and timeframes), as well as provision of additional funding for evaluation within projects.
Older people's life experiences both positively and adversely affected data collection and analysis [8, [17] [18] [19] . Coresearchers' lack of skills suggests that some level of training could be beneficial [18, 19] , however, the issue of coresearchers becoming 'professionalised' has been discussed [9, 26] . Indeed, some co-researchers declined training as they felt this would detract from their lay role [16] . Understanding the different skills required and the desired level of training is critical. Ultimately, a suitable approach entails matching people's skills and expertise (and motivations) to appropriate roles within a project [8-10, 14, 16, 21, 23] .
Building relationships and facilitating communication emerged as critical success factors for PPI, consistent with other literature [22, 23] . Warburton and colleagues offer a guiding framework for involving older people in research [25] . Previously identified success factors include long term involvement and involvement throughout a project [2] . However, our findings differ, as some projects were too long or too demanding for older co-researchers [9, 15, 16] . This suggests that requirements for successful collaboration may differ for older adults compared to the general public.
Limitations
This systematic review excluded articles that only reported academic researchers' narrative reflections. The argument has been made that researchers' accounts of their experiences can provide valuable insights [24] , hence our decision to exclude such studies could have limited the knowledge generated. The exclusion of articles reporting 'consultation' only with older people may have limited results. Additionally, while the search strategy identified two studies involving people with health conditions who also fit the criteria of older co-researchers [16, 18] , it is possible that other similar studies were missed.
Conclusions
Older people's involvement in research produces both beneficial and challenging impacts for academic and coresearchers as well as research processes and outcomes. Nevertheless, benefits appear to outweigh the challenges. Building relationships, facilitating communication and breaking down barriers to participation emerge as critical success factors for PPI. Future considerations for older people's involvement include matching people's skills and motivations to the project and level of involvement, and ensuring an iterative process in which evaluation is embedded throughout.
Key points
• Benefits of involving older people in research outweigh the challenges.
• Benefits for co-researchers include psychological and social benefits, new learning and activism.
• Difficult relationships and demanding workloads present challenges for both academic and co-researchers.
• Both positive and negative impacts on research quality and impact are observed.
• Building relationships, facilitating communication and breaking down barriers to participation form critical success factors.
Supplementary data
Supplementary data mentioned in the text are available to subscribers in Age and Ageing online.
